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Coarctation of the aorta, although comparatively rarely, may be also 
localized in the subrenal region of the abdominal aorta. I t may present 
insignificant narrowing to full stenosis of the aortic lumen (Horkey et a l , 
1960; Senning, I960). I n the latter case, the kidneys, in the state of alter-
ed hemodynamics, are t'he nearest parenchymatous organ situated above 
the narrowing. I n a number of experimental studies using subrenal clamp-
ing of the abdominal aorta, Nanson and Noble (1959), Powers et al (1959), 
Gagnon et al (1960) assessed the effect of changed hemodynamics on the 
renal structure and function. The experiment lasted 2—3 hours, whereas re-
cordings of the results were made also at considerably later terms. Dystrophic 
changes in the tubular epithelium and renal function disorders were found. 
The experimental studies mentioned proved to be helpful in clar ifying 
the influence exerted by the terms and c'e^ree of abdominal aorta com-
pression (resorted to in reconstructive operations of the aorta) on the struc-
ture and function of kidneys. I n this context, the effect of subrenal ste-
nosis of the aortic lumen, without discontinuing the blood flow, on the 
structure of kidneys assumes particular interest. The c l in ica l forms of such 
a narrowing, e. g. coarctation, atheromatosis of the aorta and the l ike , 
necessitate reconstruction of the organ. I n this case, it is by no means 
ruled out that the renal parenchyma may be damaged subsequent to com-
pression of the aorta in the process of reconstruction. Based on the con-
siderations outlined above we conducted experimental studies under condi-
tions of abnormal stenosis of the aortic lumen, uninterrupted blood flow 
and considerable duration of the experiment. 
Material and Method 
Subrenal coarctation is experimentally induced in a series of ten unbred 
dogs. Coarctation is produced through operative application of a metal 
clamp of pliable, stainless steel to the subrenal region of the abdominal 
aorta. The aortic lumen undergoes a narrowing exceeding 70 per cent. D u -
rat ion of the experiment — 10 to 210 days. Two control animals are also 
investigated. I n a l l animals the intraorganic vascular system is demonstrat-
ed through total India ink—gelat in injection v i a the left common caro-
t id artery, according to Vankov (1968). Predetermined areas of either-
of the kidneys are fixed in 8—10 per cent formalin immediately after sacri-
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fication of the animals . F r o m the material thus treated, histological sec-
tions stained wi th hemat oxylin-eosin and after V a n Gieson are prepared, 
as wel l as cleared preparations from thick sections. 
Results 
Irrespective of the experimental term, the structure of the nephron 
reveals a vary ing degree of changes, involving mainly the tubules. They 
are manifested wi th insignificant to severe dystrophy of the tubular epi-
Fig . 1. 10th experimental day. Dystro- F i g . 2. 20th day — dystrophic changes 
phic changes in the distal tubules. H i - in the epithelium. Histological section, 
stological section. Hematoxylin-eosin. Hematoxylin-eosin. Microphotograph: 
Microphotograph: 8 X 1 0 . 8 X 4 0 . 
thel ium. The distal tubules appear to be more heavi ly damaged 
( F i g . 1). Main ly middle zone nephrons of the cortex are affected. Those 
of them situated subcortically and juxtamedullary are w i th a compara-
t i ve ly better preserved epithelium. The epithelium of the medullary part of 
the nephron displays intact structure regardless of the experimental term. 
There is no marked correlation between severity of the dystrophy and 
duration of the experiment. A t 10 and 20 days after the beginning of the 
experiment, some of the cells are wi th enlarged bulk, veiled nuclei and 
irregular contour ( F i g . 2 ) . W i t h i n 30 days, a lesion of the nuclei is noted, 
reach ng to karyolys i s , as wel l as canaliculi wi th deleted lumen ( F i g . 3) . 
Herei the dystrophy shows a rather strongly pronounced diffuse character. 
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At 40, 50 and 60 days, the changes are slighter compared wi th those ob­
served at 30 days. The histological picture corresponds approximately to 
that observed at 10 and 20 days. Heavy granular dystrophy is established 
as early as wi th in 90 and 150 days of the experiment, while wi th in 210 days, 
there is also some evidence of regeneration of the epithelium. In single 
Fig . 3. 30th day — Karyolysis . H i s t o l o - " ^ j ^ F i g . 4. 150th day— extravasate in the cap-
gical section. Hernatoxylin-eosin. Micro- Щ sular space. Histological section. Hemato-
. photograph: 10X40. ; • f xylin-eosin. Microphotograph: 10X40-2 
glomerulus, a structureless homogeneous extravasate of protein nature 
is found in the capsular space in a l l experimentation intervals ( F i g . 4) , 
w i t h an intercapil lary extravasate being also detectable in some of them. 
T h e pericanalicular capi l lary network is more clearly manifested in the 
subcortical and juxtamedul lary area of the cortex (Figs . 5, 6). The medul­
la ry vascular bundles are adequately demonstrated wi th the contrast mat­
ter ( F i g . 5), and in some of the animals experimented upon the subcortical 
capil laries are dilated ( F i g . 6J. I n a l l intervals of the experiment, in the 
midzone of the cortex foci of weak demonstration of the pericanalicular 
capillaries are seen ( F i g . 6). 
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F i g . 5. 50th day — juxtamedullary glo- F i g . 6. 90th day — pericanalicular ca-
merules, pericanalicular capillaries, me- pillaries in the subcortical zone. Histolcgi-
dullary vascular bundles. Total cleared са 1 section. Hematoxvlin-ecsin. Micrcpho-
preparation. Microphotograph: 12 .5x7 . tograph: 10X10. 
• 
Discussion 
I t is assumed that spasm of the renal arterioles plays an essential role 
in the occurrence and development of the changes described. The appearance 
of the spasm is conditioned by mechanical hypertension (Nanson and 
Noble, 1 959), by the kinetic energy of the aortal blood flow tr-ansmitted 
to the renal vessels, and reflectorily — by compression of the abdominal 
aorta. Ischemic metabolite products, released by the lower l imbs in the 
first postoperative hours, constitute an additional, important factor for 
the appearance of the changes listed above. Nanson and Noble (1959) also 
point out the effect exerted by these products. 
The experimental intervals employed in the study are rather prolonged. 
Dur ing these periccs, a compensatory collateral c irculat ion, manifested 
in a v a r y i n g degree, develops. Hence the assumption is warranted that 
there is a tendency for the influence of mechanical hypertension to be re­
duced i n the later experimental terms. On the other part, wi th in the aor­
t ic w a l l and above the metal clamp, the int ima grows unevenly and ever 
since the 20th experimental cay, it forms considerable evaginations in 
the lumen. The latter ccntribute to the turbulent character of blood flow 
in the area cf stercsis. The altered bleed flow and the traumatic stimula­
tion cf the ccrt ic wal l by the metal clamp may be related to the spasm of 
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the renal arterioles also in the later experimental terms on the ground of 
neuroreflectory mechani ms. Thei r role, i n the origin of renal infarction 
is wel l known (Savina , 1964). The slighter tubular lesion in the subcor­
t ical area of the cortex can be. explained by participation of the capsular 
vessels in its nourishment. The renal capsule is supplied w i t h blood from 
several sources (Belokurenko, 1964). According to personal angiographic 
data, some of these sources are dilated as the result of participation in the 
compensatory collateral circulat ion. The vessels in the regions indicated 
play an analogical role insofar slighter tubular lesions in the juxtame-
dullary zone of the cortex, and preservation of the epithelium in the me­
dulla are concerned. According to Borzyak (1968), the impaired blood flow 
across the, cortex of the kidney results in a more adequate vascularizat ion 
of the medulla. I n our experiment the distal tubules are more heavi ly af­
fected. T h i s is in compliance wi th the data reported by Nanson and 
Noble (1959). Comparable results were also obtained by Totovic (1971) in 
experimentally induced infarction of the kidney. Th i s is most probably 
at tr ibutable to their uropoietic function.. 
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О Н Е К О Т О Р Ы Х И З М Е Н Е Н И Я Х С Т Р О Е Н И Я П О Ч К И 
П Р И Э К С П Е Р И М Е Н Т А Л Ь Н О Й С У Б Р Е Н А Л Ь Н О Й К О А Р К Т А Ц И И 
А О Р Т Ы У С О Б А К И 
Г. Г.юров, С. Бырзанова 
• 
Р Е З Ю М Е 
Сообщаются данные, касающиеся строения почки при эксперимен­
тальном подпочечном сужении аорты у 10 взрослых беспородных со­
бак . Продолжительность эксперимента равнялась от 10 до 210 дней. 
Авторы находят очаговые дистрофические изменения в дистальных 
к а н а л ь ц а х среднего участка коры. Изменения проявляются в исчезно­
вении границ между эпителиальными клетками, з авуалировании ядер, 
а в некоторых с л у ч а я х — в повреждении ядер и исчезновении просвета 
к а н а л ь ц е в . Периканик*улярные к а п и л л я р ы выражены хорошо в подкор­
ковом и юкстамедулярном участках коры. .Полеченные изменения объяс­
н я ю т с я наступающим спазмом артериол в коре почек под влиянием 
изменений гемодинамики, исхемических веществ и нервнорефлекторных 
механизмов . 
